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are Usually unsymmetrica], The asymmetric co1g can be divideq into
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Tespect to width, ang forms with complex asymmetry, he former two

(Fig. 3b) ang in aregg with 4 karst, solifluction, Suffosion; angq ravine
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POLAND/Organic Chewistry, Synthetic Organic Chemistry, G=2
Abs Jour: Referat Zhur-Khimiyn, No 4, 1958, 11260.

added and the solution allowed to stand 3brs ( A 20°);
at the end of that period IV is precipitated by the addi-
tion of HCl and purified by converstion to the mnmon%um
salt and reprecipitation with HCl, decopp. temp. 315°,

. 2l gms of IV are dissolved in 4N HCL and heated 20 min;

. the solution is filtered and 18 gms crude I, mp 230° (from

8 mixture of water, alcchol, and amyl acetate), are obe
tained.
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TEXT: Uge of various m
magnetisation by an ing
magnetisation by a curr
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all these method

agnetic methods (for instance,

uced current from a closed core or

ent pulse) as well 25 the luminescent

did not yield Positive results since

8 are essentially Suitable for detecting
Application of ultrasonic defectoscopes is

> 8ear but it did pot pProve /
satisfactory for the teeth. This is attributed to the ract 0<
that the quantity of ultrasonijic energy entering the gear teeth
is too low to bProduce, i

Screen, Therefore,
apparatus based on r
following Principles ultrasonic energy of a variable
frequency (3 ¢o ¢ Mc/s) is beam i
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a single generator, j.e, , maximum releage of power accurs, as
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Pulses are being formed, These Pulses are fed to the vertical
Plates of the oscillographo The horizontal Plates are fed

of the ultrasonje oscillations, As a result, Pulses will be sbseryay
on the Screen,; the tharacter of which will indicate the presence
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A method for the measurement of the c Fcient of
geflection of electrons on a dielectric. M._8, Kusman,
1. R. Plotnikov and N. N. Fedotova. J. [eci. I'hy:
(U.S.S.R) T, 2971-6(1037); Chem. Zentr. 1039, 1,
#04-5.—Methods for the detn. of the voefl. of reflection
of tlectrons on motals, which are basd upon the wcasuse-
ment of & d. ¢., cannot be used for such detns. on dickee-
trics, through which the d.c.doesnot sy, Tn e method
offcred the cocfl, of reflection by diclectrics te detdd. by
measuring the potential of the surfuce of the diclectric,
which is exposed to an clectron Lombardment.  The
measurement is carried out with the use of a Wulll clee
trometer, the filaments of which are connectd with the
metal-coated under surface of the diclectric, The results
of teasurements on wica sre reported. M. G. Moore
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Iavestigation of the secondaty electton emission of
mica. M, 3. Kosnan, A Va. Abtamov ad B Y Ganhes
J.ixpil. Theoret. Phys, 1. 8. 819, 156 dlen,
The coefls. of reflection of chetrans fron degansed wica
wutfaces were detel, for potentials up to T v, in o tobad
gradient of 80 v, The cuves Chowanin A figs. Bave s
aten. @ = LN at 30 v for mwa; @ = [ IR LI
v fer Uw. The Montton effixt was establistic d s e
annd alunmdnum onide. £, L Ratlunann

,.A!_Fibb(.hu.su!’ih -
o ey

iie A aY gea wome

abe LU A ehlalluEEIal CiTERATLRE CLaVFICatioN [ & &

[EBLEEE L Y] ]

TP AR L L I

LN BN R Y

s
]

) 3
z
3
4
¥
'
(3]
]
°

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"



Surface adsorption of electrons by dielectrics and its in-
ﬂuenua o:xtha o;eonduy e;a&;_ﬁ;l:l l';thn 'h“iv.s' S.l:\ni-
tov an 3. hosman, J. Expil. Thawet. s (UL S,
S, RO 9, i‘h%ﬁ.'mmm.—-;\. and K. show that genuite
adsogption of clectrons on the surface of the dickecttic
plays an impoetant role in the emission ol sccondaty tlec-
trons from the dielectric surface. Expil. data for sccond-
ary . emission and the adsorption of vicctrons on glass
ard/shown in 8 figs. Cf. C. A. 33, 70&1, F. H.R.
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Analysis of the ions emitied by incandescent slass. -
M. 8. Kenan, Vo N, Zhukharey, and N1 Kaliteesskat,
1 Rewye Zapiikl Leningrad. Gosudarst, Unir., Set, ke 5
Nawk 1940, #tb-tiin Russian), -Intensitics of the jots wese -
detd. ax a function of the current intensity ¢ floning
through a coil creating an axl magnetic fickd 2, by
Thash's forinula 38 = (Hp)licf, where ¢ = const. of the
coul, [ = fowal distance. The main accclerating anmde is,
W U fula, oty coaval with the voil. With an geve ko
ating pustential ol 10 v 6 - JON) gauss o, 1= B0
e, dons front incandesopnt Mo glass gave O man, e
tow at ¢ = V1.2 amps. and 2 high may. st 1 and 1R e,
the 1st persistent, the 2nd vanishing after a fow hes. The
first two max, were found agmin, with about the same
tatio of heights, uader 10 v, (¢ = 4.8 and 6.3 amw.),
V5 v. (% and B spips.) and 20 v, (7.2 and V.4 amps.),
From of 18 = o, iy, awoniing for the Fod max, g -
a9 = A, the muxs m, correspoading to the first InAx. i
found to agree with Na. A hint of » third fnax., under
10 v., 10 amps., gives m = 100 {Mo); the nonipervistent
max. at 40 v., 18 amps., corresponds to m = 5 {Ni im-
puity).  The magnetic spectrograph dewribedd s an ine
eapensive smple app. peritting sep. of maswes diifers
ing Ly -1 at. naite N. Thon
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) z? J. Exptl. Theorel, Phyt:----
m*s—s*n ) 11, 85—8(1 1) —The byp«besb that the
.pamnolncumm throsgh A semiconductor is accom-
panked by the formation of a very strong Beld nesr the
pos. surface leading to expulsion of electrous from the
semiconductor is mpmtd by expts. on a glass plate of
1.5 mm. thickness to 60-320". For p. ds. of
K0U v. the electrons emitted reach velocities of up to 700
v. The mas, of the cmissioncurrent temp. curve lies
around 250°, The ratio of the coaduction and the emitted
cutrents is o, ‘(bt order 108, F. H. Rathmann
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IHstribution of mbthlo on ea. M. 8. Kosman and
L. K. Cheinyaev, TUR Iha (l SN RD
ll. 303-11{1041) -—Whru l hm(nl glass |\ln|e ts hoan-
banted with electrons, the current [m“.nf through way
woduce & ekt po strong that the pricnary bapinging elec-

trona are noticeably retarded up to SI4E and the coefl, of
secuiidary emission is strongly reduced tonearly 1. Hapl,
data are given for semps. from 00 to .'JU' and for poten.
tials of up to 2N0 v, i, 1. Rethmann
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7/i. - Glass - Electrical Properties
”.,.ng.ﬂad&.q,u.ﬁu,‘ ~ Meaguremsnts

aﬂmw Electrolysis of Glass, Righ Voltage wowmauuw.wu&
n -and Electrolytic Conductivity,” M. S, Kosman, N. K.
Bozipa, 11 pp o

:g Enmuou.sobﬁup.bo%Heoonoﬂ,auomwow wwwuﬁ:
Vol IVII, No & ST

- Tho process of "molding” glass by pasaing direct cur-
[l Tomt through 1t is investigated. The polarization
o ‘capagities, produced in the molding process, are do- :
paerereubaieadi i = R 1 -nlmwa.b, A.. e e i :
latian of the effective depth of the polarization’ .

CIA-RDP86-00513R000825120011-1

&B\,?Qn»nm {Contd) B - Apr 1947

Jdayor to.the quantity of electricity that pasaed 18 -
detormined. The effective dielectric constant. of the
Aayer depends on the canditione of molding, ‘primarily:
. the temperature, It follows from the resuits .of the -
k- investigation that when comventiamal metal alectrodea’
Bl are used at least 50% of the conductivity of glass -
] 18 of electronic origin, .
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EUSSR/Poténtial Théory ~ May 1947
= Potcptial electric

"An Investigation of the Distribution of the Poten-

tial in Rock Salt_at Temperatur s of 300 - 60o° ¢,"
[] so KOBm&n, So L- R&ppgport, 2 pp 3 ’

"Zhur Fksp Teor Fiziki" Vol XVII, No 5-p - #lo-e

Investigations by sounding of the dis‘ribution of
the potential in rock salt at temperatures of 300 -
600° G, showing that in different speciments of NaCl
there are abrupt variations of potentlal, compris-
ing from 15 to 60% of the potential applied.
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KOSHAN, M. S.

USSR/Dielectrics - Constants 'f May 1947
" Dielectrics - Thermal instability

"Dielectric Constants of Solid Dielectrice at High
Temperatures,” M, S. Kosman, N, N. Sozina, 4 pp

"Zhur Fkep Teor Fiziki" Vol XVII, No 5 - fp -1+~

-,LQquuL. Jd.jv\l\c lu,d‘ W - .
Determination of effective® dielectric constants for

a number of substances at high temperature by the
ballistic method, showing ultra-high values (103 -
105) for many Bubstancee due, not tc ferromagnetic
properties, but to a non-unjform potentilal distribu-
tion.
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KOSMAN, M. S,

PA 11759

' USSR/Bysteresis; Magn . etio Lo ‘
Dielectric;, Solid ) S Jun 1947

"Dielectric Hysteresis ,

" M. S, Kosman,, 2 PD

"Zhur Eksp 1 Teor F1z® Vol XVII, Fo 6 I3 Jo7-£

i'pu%ie"{' by Tower and Sawyer on Rochelle salt and
. DY Worl on barium titanate discussed and defects
mentioned, Photographs of H-curves,
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XOSMAN, M. S. PA 150765

USSR/thslcs - Dielectrica : Oct 49
Pies.nelec‘hricity :

“Rature of Pilezoelectricity in Rochelle Salt,” M. S.
Kosman, Leringrad Pﬂdagogicgl Inst, 9 pp

"Zhur Eksper i Tecret Fiz" Vol XIX, No 10
o
‘Shows thet most effective valg\es of the dielectric
ccnstant for Rochelle salt are determined not only
by their volumetric, but by their surface properties.
Shows that influence of the surface state cannot be
ascribed to interlsyers arising between electrodes
and crystal. Submitted 21 Feb 49,

i
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& xosuw, N, s,

R Dieleciric properties of barlum titanats, E Ay kv./em., te1p.  The temp. dependence of a s the same
bﬁ;nﬂﬁ% feoronrs LRspll. TeorelNFiz. - ag'{hat obseived by Yul and Got'dman (C.4. 42, 6o01)) -
- 15, Bas-70010: itlee, conste. ¢ are detd, i d.c. ina.e. The rapld Icrease of 7 with the tomp., reaching

“hy the deflection @ of & balllstic galvanomeler, in n Abtup 10,400 at 1}0° at 1,8 kv./em,, is due to the incroase of
involving a_two-clectron tube circuit and commutator - ey ot furthe increase of the temp., to 270°, e, oscillates
which permits variation of the timne of the discharge from within 10% of its value at 150° (3) The temp, de-
ir v 107 10 10 sec. (the period of the galvanometer was ¥ ndence cutvesof pat £ - 5.5 and 0.5 kv. Jem. have dif-
i identified witht = @), This makes it poxsible tocondet ~derent shaper;  consequently g plot of the ratio of the «
. the discharge by steps, Le. to tneasure the quantitics pf = at these 2 vulues of £, as a function of the temp., is com-
¢ tlectricity Q discharged for ench given part of the vollage, lex, with 2 max.  Below 100°, ¢ and ¢, increase with E,
;. and thus to det. the differentinte. ' With Ba titanfiz disks—» ut they decrease with increasing £ ahave 100°; thus,
Jof 16 mm. diam., 1-1.3 mm, thick, « at room temp. §00- at 200°, «. at 1.8 kv, fom, s 48% of its value at 0.5 kv./
1000, Ag clectrodes, plots of Q/S (where S = sutface M. (1) A frequency dependence of e, as detd. in n.c.,
..aren) GgATHEL VI Bac! voltage S"' potentinl dawn to manifests itaell under the very conditions of the ap- -
which the condenser is discharged), consist of 2 tinear ) pearance ol «&. At const. E, with increasing temp.,
portions of diﬂ'crcnt SIOPCS; that of the less SIOPIHK por- ¢ appears at incfc;u]ngly shorter r and more markedly;
tion is independent of r, whereag the slope of the steeper thus.at £ = 1.8and 15 eappears at r e 0.1 sec., where-
branch varies with'v.  With decreasing r, that part moves —asat the same E and at 270° it appears at 104 sec. At
-+ to lower U, decreases in height, and, at a certain min, r const. temp., an increase of £ fowers the threshold . r
depending on temp. aud voltage, disapr_)ears altogethier, = of the appearince of e, and increases its size, more mark-
These resuits indicate that the polarization, and, conse- edly than does an increase of the temp. at const. E;
quently, ¢, consist of 2 parts; the one independent of » 1 thus, at 15°% at E = 18, ¢ appears only on prolonged
is termed the “‘high-frequency’’ e, the other, the *'low- . discharge, whereas at £ = 7.3 it appears at ¢ = {0~
- fre tency’’ ¢. The effective or total e s detd, by the § sec, (8) The apparent conflict between these results
ratio of the (% discharged at U = 0 to the total charge and those of V. und G, (loc. ¢il.) is explained by their
voltage E. (2) At a given L, the low-frequency o exptl. conditions under which o« was negligible.  This
beging to manifest itself at a certain min. temp,, thus, " accounts i particular for the faiture to detect a dispersion
with one of the samples, at 60° and nt 15°, at 0.5 and 1.8 of e. N. Thon
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el R "
5 : e on
e bl temperature and on fraquakcy of apptisd voiiage s oo
o0 2|5l el briows. A pew batrc mackod was wel in d.c. 00
[ T 5 ; contenser of stel-crystaliined ice, 423 cm -
".:v in ares, 0:Scm thick, Resuits show that Qi per- ::
mittivity has (1) 8 ML component, relativedy small, .
oo, independent of time of discharge and of polirity of a®®
o0 4 ! the applied voliage: (2) & 1L, prodominasl com- Jave
Pt i pOmERL, sirongly dependent upon time of diicharpe H Y
of I polarity and temperature, Magnitude of tpplied e
PP volage bas & pegligible effect. Barium thanite has H e
ee similarpropedies, ., 5, LUuKANAWKZ (1) “1a®@
e ' H
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KOS¥!

ﬂ zation in Rochelle Salt,” M. S. Kosman, A. N. mou»ub. .

5Hbﬂ.umu.mb State Mmummomuom..._. Inst, 9 pp
1

.Dud the plates of a nonm.mummu.‘ when & field is im- -

fully measurable. Results indicate magnitude of X

g\u«u%mpom - Electrical Qoubcoﬁﬁ.w%

' “Jan 50 .
Polarization »

tHWHHﬂmUnm of a Transverse Electrical Field Upon -
BElectrical Conductivity and the Mechanism of Polari-~

..BEH Eksper 1 Teoret Fiz" Vol XX, No 1.p-F§-#7 .
mgmm variation in resistance of electrodes, which

posed upon this condenser. - Shows when graphite elec-.
trodes are applied, variations in resistance are .

.Qmmm\muw.mu.nm - Electrical oouﬂdndwdu,«% Jan 50

' ‘eity stored on the plates, which agrees vith evmou.%

itions in resistance of cathode-and anode in many =
, ..onuum differ sharply. This indicates: that at least

, Ub& by classical mechanism of polarization, but by
ﬁhwn.m&uou of charges in the Rochelle salt nH%mdm.H.v
i _mngﬁon 30 Jul k9. O

3 | | 155761 (RN

. (Contd)

o»ﬂmo.n is directly related to quantity of electri--

Studies using layers of Rochelle salt show varia-: .

ME.A of the’ ngumo bound on the plates is” wu.oﬂ,m.om.,
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KOSHAN, M. S.

ectri elty. . aprs
5 "Piezoelectric '?xfo'xiertiea of Seignette Salt at Direct
o - *Piq’zo-Effect‘,‘f’ M. S. Kosman, k. y. Karmen, Leningrad: v
T ‘State u B Ce -

B Boper 1 Teoret, F12" Vol XiI, Fo b, gp 524.527

According to-data from 1it, direct plezo-effect modu-
us 1s 10 times smaller than the reverse. Authors

:8how that both moduli do not differ, -They point out - )
i--some other erroneous assumptions on Dlezoelectric prop-
-erties of Seignette salts. e S

_8ome

CIA-RDP86-00513R000825120011-1"

APPROVED FOR RELEASE: 06/14/2000



R

e

"APPROVED FOR RELEASE: 06/14/2000 CIA-RD86-0130825120011-1

= o3 o (A i B A g Tk pe ke e
RS 2 N e A B A T e e T
VI G s LA DAL 8 M = ST T ‘ - - =

-

Areml 7
o LECTL3

Wity

: «b"’;[!f;vestiggtion of Polarization of Barium Titanate by
Method of Transverse Electric Field," M. 8. Kosman,

”:‘I‘.':D. Goldshteyn, Leningrad State Pedagogical Inst

" UBSR [Rectricity - Condue

 "Zhur Eksper i Teoret Fiz" Vol XXI, lio L, pp 528-531

. ~Examn of effect of transverse elec £1d on cond of

~ - bighly conducting layers shows this effect does not
2 coneist in direct action. of variation in concn of
-eurrent carriers, but depends on secondary effect:

- mech deformation of layer, produced by gpace charge
generated in the layer.
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USSR/Physics - mmﬂﬁ.«..oEFnﬁn._.ﬂb Mar/Apr Wm
. Thin-Laminar

"Effect of Volume

uﬂzodua&.d% of Thin
Layers or Bemicond

uctors andg Metals," M.S. Kosman
"Iz Ak Nauk, Ser Fiz" yo1 XVI; No 2, p 20z

Abbreviated text of report published in

"Zhur Eksper
1 Teoret FPiz" 21, 528, 1651. Tested layers were laid
on both sides of Em&.m.dﬁum Plate, The 8ign of effect
Oon semiconductor T, agrees with theo

karay ang with expts by v

ith increasing field. The
behavior of the r -@nce depends on the bresence’
of initial charge,
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USSR/Electricity - Semiconductors G-3

Abs Jour : Referat Zhur ~ Fizika, No 5, 1957, 12142

Author ¢ Kosman, M.S., Shevardin, A.N.
Inst A v
Title : The Upper Curie Point for Rochelle Salt.

Orig Pub : Zh, tekhn. fiziki, 1956, 26, No 7, 1443.1hs0

Abstract : The hysteresis loops of Rochelle salf; crystals (I) were
investigated at temperatures from 18 to in electric
fields up to 45 kv/cm at & frequency of 50 eycles. It is
shown that the hysteresis phenomenon in strong fields con-
tinues to exist also at T > 24°., In the authors' opinion,
the spontaneous and residual polarization at the Curie
roint do not cease, and the magnitude of the polarization
is connected with the intensity of the electric field.
Since the spontaneous polarization turned out to be the
same fro various electric field intensities for all the
investigated temperatures, it is concluded that the

Card 1/2
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hem. Ciystals B-5

Abs Jour : Faf zhur - Khimiya, o T, 1957, 22178

Author ¢ Mo.S. Koswan, A. N. Shevardin
Inst : Not given
Title ¢ The Curie Point for Saigrette's Salt.

Orig Pub : Uch. Zap. Leningr. Gos. ped. in-ta, 1956, 125, 55-6k.

Abstract : Hysteresis loons of Seigrette's salt were studied at 18-40% on
frequencies of 50 hertz and in fields up to 45,000 v/em. It
is shown that the hysteresis phenouenon lasts in strong fields
even at temperatures above the upper Curie point (24°). In
strong fields, the values of spontancous and residual polariz-
ations are a2qual at all temperatures, i.e. the mechanism of
polarization at tewperatures <24 and > 2k° is the same. The
higher the temperature, the stronger the fields must be to
produce manifiestation of ferro electric properties, i.e. the
authors suppose that the time of relaxation of the processes
of polarization grovs with the incresse in temperature. 1In con-
clusion .t appears that there is no . vpper Curie point for
Seigrette's salt and it is supposed tiuat a low Curie point does
not exist either. It is demonstrated that there is no analogy

Card 1/2 -65-
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SUBJECT: USSR/Luminescence 48-3-17/26

AUTHORS: Kosman M,S, and Shamro Z.A.

TITLE: Pyroeffect and Piezoeffect in Polyorystallic Barium Titanate
(Pirceffekt i p'yezoeffekt v polikristallicheskom titanate
bariya)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Seriya fizicheskayes, 1957,Vel 21,
#3, pp 399-401 (USSR)

ABSTRACT: The pyroeffect in polycrystallic samples of barium titanate
and its connection with the piezoaffect was investigated.

One of the experiments ran as follows: a barium titanate
sample was subjected to polarization during 5 minutes with a
field of 1,600 v/mm intensity at 20°C, and then its electrodes
were connected by a circuit with a galvanometer., Immediately
after polarization, a current could be detected in the circuit,
even at the constant temperature of the sample, but very soon,
in 30 min., it became immeasurably small., The statical piezo-
modulus of the sample was measured and proved to be 1.2x107
CGSU,

Card VB

48-3-17/26
TITLE: Pyroeffect and Piezoeffect in Polycrystallic Barium Titanate
(Piroeffekt i p'yezoeffekt v polikristallicheskom titanate

APPROVED PUR'RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1F

Then the sample was heated and pyrocurrent was generated.
The curve of current intenaity, shown by Curve 1 in Fig 1,
had 2 maxima: one corresponding to the transition of the
titanate lattice from the orthorhombic modification into
tetragonal one, and the other, at Curie point, i.e. 1209C,
corresponding to the transition into cubic modification.

The sample was cooled down and then subjected to the second

polarization under the same condifiions bgt during 30 min. The
piezomodulus was measured to be 1.56x107° CGSU. By heating
the sample, the pyrocurrent was generated again, and its run
was shown by Curve 2 in Fig 1.

The quantity of electricity generated was proportional to the
value of initial piezomodulus.

If a sample subjected to polarization is heated to a temper-
ature lower than the Curie point, and then is cooled down,
the pyrocurrent arises both during heating and coolingg the
quantity of electricity flowing in the circuit during heating

Card 2/3
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20-3-16/59
* 3 JTHORS: Kosman, M.S., Bursisn, E.V.
: _ Kosman, R.%s
TITLE: The Coloring of Single BaTiO3 Crystals (Okrashivaniye moneG-

kristallov BaTiOB)

PERIODICALs Doklady Akademii Nauk SSSR, 1957, Yol. 115, Hr 3, PpP- 483-485
(USSR)

ABSTRACT: In the growing of barium metatitanate crystals light yellow te
dark brown (almost black) crystals are obtained. The nature of
the coloring of these crystals is similar to the nature of the
coloring of the alkali-halide ¢crystals and the halide salts of
silver. The already earlier observed blackening is connected
with the partial reduction and elinination of the metal. The
coloring discovered by the authors proceeds otherwise and is

a merely physical process which is connected with the displace-
ment of the current carriers. The gsamples were produced accord-
ing to Mattias's method, the properties of these semples are
shortly enumerated here. The absorpiion was measured by the
photospectrometer CF-4. A diagram f1lustrates the absorption
spectrum of & dark brown single crystal. This crystal was
annealed after the growing in hydrogen (or simply in the re-

APPROVED FOR RELEASE: 06/14/2000
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ducing part of the flame of an alcohol burner), whereby it
became almost transparent with a slightly yellowish coloring.
For this case the absorption spectrum is also illustrated by

a curve. After the heating in air or oxygen the spectrum anew
tukes a brown-red color. This coler can, an analogy to the al-
xali-halide crystals, he designated as additive. The coloring,
known from the alkali-helide anlts, under the influence of a
field is also observed in BaTiO,. The various changes of color-
ing are described. These crystafs can be aiored by means of an
alternating field. The velocity of the apreading of the brown
color is strongly dependent on temperature. (At room tempera-
ture 1 mm per day at an electric field strongth of E = 10 kV/om)
The coloring under the influence of the field and the coloring
- by oxygen might be due to the same coloring centers (Farns-

- worth centers?). The color of the single crystals changee their
electic properties. There are 2 figures and 7 references, 5 of
which are Slavic.

ASSOCIATIONs Leningrad State Pedagogical Institute imeni A.I.Gertsen (Lenin-
gradskiy gosudarstivennyy pedagogicheskiy institut imeni A.I.

Gertsena
PRESENTED: by A.F. Ioffe, Academician, February 18, 1957
SUBMITTED: February T, 1957
AVAILABLE: Library of Congress
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AUTHORS : Kosman, M. S., Pisarenko, V. F. 20-4-16/60
TITLE: Phenomena Within the klectro_de Region in Alkali Halide Crystals
. at High Temperatures (Prielektrodnyye yavleniya v shchelochno-
galoidnykh kristallakh pri vysokikh temperaturakh).

F 3
©LRIODICAL: Doklady Akad.Nauk SSSR, 1957, Vol 115, Nr 4, pp. 693-695 (USSR)

- ABSTRACT: The investigation of the optical properties of the region near
the electrode ol crystals during electrolysis is of great inter-
est. The authors investigated samples of NaCl-, KCl-, KBr- and
KJ-crystals. The largest surfaces of these 12x15x5 mm sampledae-
re polished and then electrodes of a loatthick aluminum foil were
tightly pressed to them. The symples produced in this manner we-
re heated to constant temperatures between 450 and 600°C and ex-
posed to a constant electric field of 50 to 4oo0 V/cm for sone
minutes to one hour. In this connection the following was measure
ed: the intensity of the current passing through and of the in-
verse current, the potential difference at the unshortened sample.
The variations of amperage and field strength in time are illust-
rated by a diagram. These processes hay be subdivided into two
phagses: In the first phase the amperage first decreases and then
remains constant. The intensity of the inverse current and the

Card 1/2 potential difference at the ends of the unshortened sauple attain

Phenomens Within the Electrode Region in Alkali Halide Orysials ot 20-4-16/50
High TARRROVE®D FOR RELEASE: 06/14/2000  CIA-RDP86-00513RQ00825120011-1"
. During the

their maximum during that time an then stay constan
gecond phase the amperage usually increases and the sample is on
that occasion colored by F-centers. The duration of the first
phase depends on the duration of the cathode- crystal contact and
. on the applied voltage. When the contact is increased the phase
BN Gecreases to a certain minimum value and it also decreases with
increasing voltage. The absorption spectrum of the sample was in-
vestigated before and after the electrolysis at room temperature.
In the absorption layer of a thin (<€0,05 mm) layer near the ca-
thode 2 to 3 weak absorption pands occur in all materials invest-
jgated after the firsi phase of the electrolysis. The position of
the corresponding maxima corresponds to the maxima of the V2_4, V5
Vo-bands. The corresponding wave lengths are compiled in a table.
Finally the mechanism of the passage of the current through a di-
electric suggested by these facts is shown.There are } figures,
1 table and 13 Slavic references.
ASSOCIATION: Leningrad State Pedagogical Institute imeni A.I.Gertsen{Leningrad-
gkiy gos. pedagogicheskiy institut imeni A.I.Gertsena)
PRESENTED: Deceumber 17, 1956 by A.N.Terenin, Academician
SUBMITTED: November 19, 1956
AVAILABLE: Library of Congress
Card 2/2
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KOSMAN, M, S.

Kosman, M.S. and N.A. Petrova [Leningrad, Pedagogicheskiy institut imeni
A.I. Gertsene {Pedugngical Inatitute imeni A.I, Gertsen)] The Dielectric
Constant of Rock Salt at High Temperatures

fmeni A.I. Certsenn (Pedapogical Institute tmeni A. I. Gertsen)] The
Dielectric Constant of Zine Oxide Wich an admixture of Bismuth Oxide

Kosman, M.S. and I.A. Gesse. [Leningred, Pedagogicheskiy Institut

Kosman, M. S. and Pisarenko, V. F. "Phenomena Occurring in Alkaline-Haloid 8alte
Neexr-Fhe Electrodes at High Temperatures.”

(The Physics of Dielectirics; Tremsactions of the All-Unton Conference on the Physics
of Dielectrics) Moscow, Tzd-vo AN SBSR, 1958. 245 p. 3,000 copies printed.

This volure publishes reporte presemted at the All-Union Conference on the Physics of
Diziectrics, held in Dnepropetrovsk in August 1956, sponsored by the “Physice of
Diolectrics® Laborstory of the Pizicheskiy institut imeni Lebedeve An SSSR (Physies
Tnstitute ireni Lebedev of the AS UBSR), and the Electrophysics Department of the
Drepropetrovskiy gosudarstvennyy universitet { bnepropetrovek State Univer-sity).
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KOSMAN, M. S. (Dr. Physical & Mathematical Sci.), KOLESOVA, O. I. (Erg.)
o -

"Photoresistors Made of PbO"

{(Use of Semiconductors in Instrument Making; Trausactions of & Conference)
Moscow, Mashiz, 1958. 258 p.

=
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LS5 Gep0 68189
SoV/58-59-5-10862
Translation froms Referativnyy Zhurnal Fizika, 1959, Nr 5, p 137 {USSR)

- AUTHORS: Kosman,. M.S,, Pisarenko, V.F,
e
TITLE: Phenomena Near the Electrodes in Alkali Halide Salts at Hign_’nemmanmes?/

: PERIODICAL: V sb,: Fiz, dielektrikov. Moscow, AS USSR, 1958, pp 89 - 93. Diskus,,
. p 99

ABSTRACT's The authors studied the absorption spectra of single crystals of KI,

KBr, KC1, and NaCl which had been subjected to electrolysis at 450° -

600°C in flelds ranging from 40 to 100 V/em. They observed two phases

of change in the current passing through the sample: the first phase

was an insignificent initial decrease and subsequent stabilization of )
the current; the second phase was an increase of current, connected /
with a coloration of the crystal. Vo=, V= and V3n=bands of weak

intensity were detected in samples t%a’r. had undergone the first phase”

of change in current in the region near the cathode, After the layer

near the cathode has been abrased to a thickness of ~ 0,05 mm the

spectrum of the erystal becomes identical with the initial spectrum,
Card 1/2 The spectrum of samples that have undergone the second phase of change

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"
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68189
50V/58-59-5-10862

Phenomena Near the Electrodes in Alkali Halide Salts at High Temperatures

" in current consists of M-, F-, U-, and V-bands, When colored samples are switched to

a cirocuit with a galvanometer at a high temperature, they deliver 10-4 - 10-3

ooulombs/cm3 into the external circuit, In this connection the color departs from

what had been the anode, and the samples become decolorized, The spectrum of de~- 4/ i
colorized crystals contains V- and U-bands, The emergence of V-centers can be ex-

plained by processes that break out in the thin layer near the cathode and on the

boundary between the colored and uncolored parts of the orystal. (Pedagogich.in-t

im, Gertsena, Leningrad)

V. Lozovskiy

Card 2/2
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AUTHORS: Kosman, M. S., Petrova, N. A. 48-22-3-18/30
. e e
‘TITLE: The Dielectric Constant of Rock Salt at High Temperatures
(pielektricheskaya pronitsayemost' kamennoy soli pri vysokikh
temperaturakh)

PERIODICAL: Izvestiya Akademii Nauk SSSE., Seriya Fizicheskaya, 1958,
Yol, 22, Nr 3, pp. 311-314 (USSR)

ABSTRACT: The authors show in the present report that the high-voltacge
polarization of rock salt dces not disappear at high tempere-
tures as was presumed until recently. It degenerates into a
low-voltage polarization (fig. 3). The increase of the caprcity
of absorption according to the increase in temperature is more
rapid in this case than the decrease in voltage, so that the
absorption charges increase according to the increase in
temperature. Also the course of the absorption processes
increase in velocity according to the rise in temperature.
They can exercise an effect also on the high-frequency-
-characteristics at sufficiently high temperatures. It hence
results that with measurements at high temperatures without

corresponding control testis, absorption processes ought not

to be completely abandoned, even when the measurements are

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"
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Phe Dielectric Constant of Rock Salt at High Temperatures 48-22-3-18/30

carried out at high freguencies. The nature of the absorption
processes cannot be considered fully explained, either in
rock salt, or in other dielectrics. The fact that these
processes are observed without exception in all substances
which can be heated up to & corresponding temperature without
melting or decomposing, makes the assumption of their
electronic~- and non-ionic-nasure appear to be more probable.
As it was shown by the last tests, the potential distribution
in rock salt is not linear, contrary to the prevailing
opinion: Potential differences causing the capacity of
absorption, are concentrated in the vioinity of the two
electrodes. The existence of these differences can be
determined at high temperatures only some time after the self-
-discharge of the sample, since they are to small as to
influence sensibly the distribution of the potential below
the field. The existence of these differences may be of
essential practical importance, since the strong electrode-
-near fields are able to influence the ion-processes and
even to give a wrong idea on the oconductivity of the
gsubstance, Effective E values which were calculated according
to the charge voltage are shown in the last figure. The real
"UErd—£f4 difference of the potentials on the sample during the

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"
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The Dielectric Constant of Rock Salt at High Temperatures 48—22-3-18/50

Tard-3/4-

-

discharge is essentially smaller. For this reason, the £~
-value which was caloulated according to this voltage, may
be discussed. The £ calculated in this way are excessively
high at correspondingly high temperatures, even at a short
discharge: e.g. the g for one of the samples at ;50°C and
a discharge period of 2,5.10"2 sec is equal 3,107, Contrary
to & wide-spread opinion, these excessive & -values have a
certain physical sense: the relaxation-time with charges at
self-discharge of any substence is

T= ﬁi « Consequently, when the vol‘tgge on the sample

decregses e—$imes due to a specific resistance of the sample
of 10°S2 cm~! in 100 sec, thig signifies that the £ of the

sample is not smaller than 137, The numbers given as example
correspond to the experimental values and are observed also

with substances with a macroscopic linear distribution of -
the pciential (without remaricable electrode-near differences)

with which the correctness of the determination of their

specific resistance leaves not doubt open, e.g. with barium-
titanate and zirconium dioxide. There are 5 figures and 2
references, 1 of which is Soviet.

.)Ef;w,zf’/- A \{7('6:!/7 /f’jré‘?f;?‘/";‘-"- GQM//- i 7P er TG s
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Kosman, M. S., Gesse, I. A, 48-22-3-19/30

The Dielectric Constant of Zinc-Oxide With an Addition of
Bismuth-Oxide (Dielektricheskaya pronitsayemost® okisi
tsinka s primes'yu okisi vismuta)

Izvestiya Akademii Nauk SSHR,Seriya Fizicheskaya, 1958,
Vol, 22, Nr 3, pp. 315-318 (USSR)

The authors investigated in the present article some electric
properties of the mixture of electronic semi-conductor-zinc-
-~oxide with porous semi-conductors-cupric-oxide, copper-
-peroxide, bismuth oxide. One of the most interesting
properties of such mixtuves is the great & A great number

of materials with great £ are known at present. Most of them
contain, however, rutile which has#a» 100 in pure state. The
investigated mixtures, on the other hand, with Zn0 as basis,
have the £ of the initial substances of the order of 10. The
mixture Zn0 with Bi,0; was investigated most carefully. The
dependence of E on %hg content of the admixture of Biy0;; on
the temperature ani on the calcination-period was invest?gatedo
Each of the given £-values represents the average for a whole
series of samples which were produced under specific

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"
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The Dielectric Constant of Zinc-Oxide With an Addition of 48-22-3-19/%0
Bismuth-0Oxide

conditions., The deviation :rom the average does not exceed
10% in most of the cases. 'The ¢.~values do not change auto-
matically according to time. £ ~values which were obtained
under different conditions, are shown in the table from which
may be seen that depends on the concentration of Bi203n
The £ -values given in the table also show the value of the
dependence of £ on the calcination temperature. The pro-~
longation of the calcination period causes an increass ing .
It was found that with numerous samples £ does not depend on
the frequency within the range 103 —4— 10° Hertz, Witk some
samples £ decreases according to an increase in frequency.
The addition of 31203 to 2n0 changes also other electric
properties of 7Zn0. A”lower conductivity is observed - in
comparison with pure Zn0 - vesides the increase in &. This
registance is too low, however, for classifying these
mixtures as diolectrics, and that they could be practically
used. At room-temperature the resistance remains unchanged
for months. Subjectes to +hermal treatment it changes,
however, very readily. The sample can be retransferred to
ani4hﬁ} the state of lower conductivity by repeated heating up to

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"
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- Phe Dielectric Constant of Zinc-Oxide With an Addition of 48-22-3-19/30
Bismuth-Oxide

the same temperature and by slo c?oling down. A reduction
of the conductivity below 10-1082-Ten=1 was not achieved,
however, The conductivity is presumably correlated with the
influence of oxygen. The change of conduotivity with thermal
treatment of the sample is accompanied parallel to its
capacity: higher conductivity involves an increase in
capacity and vice-versa. The piezoelectric effect and the
dependence of £ on the tersion are lacking. Hence it may be
concluded that the mixture Zn0 with BisOz is no piezoelectric.
e The X-rav analysis shows that the mixturée mainteins the lattice
Zn0 up to inclusively 15% Bis0z. It is not impossible that
the presence of a great € is oafised by relaxation processes
of electronic character. 1t is possible that these processes
are analogous to the phencmena observed by Ya, M. Ksendzov
in pure Ti0, with few admixtures. This assumption should
be complementarily examined. There are 4 figures and 1 table.

ASSOCIATION: Gos. pedagogicheskiy institut im. A. I. Certsena (State
Pedagogical Institute imeni A. I. Gertsen)
Cawd—3/47
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AUTHORS: Kosman, M. S., Bursien, E. V. S0V /48-22-12-12/33
TITLE: On the Nature of the Farnsworth Centers in Barium Titanate
“ Crystals (O prirode $sentrov okraski v kristallakh titanata
" bariya)

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1958,

- Vol 22, Nr 12, pp 1459--1461 '(USSR) : :
ABSTRACT: 1t had been already earlier reported (Ref 1) that a gimilar

phanomercn &s in the dyeing-of alkali-halide crystals could be
observed in BaTiO3 single crystdls. Two kinds of color changes
were investigated”by the authors on samples, prepared in
secordance with an earlier description (Ref 2): & color change
of crystals from 1ight yellow to red-brown (v-center) in :
~ oxidizing atmosphere (oxygen) and from light yellow to bluish
grey (f-center) in the reducing medium (hydrogen, vacuum). The
zolor change can be explained by a2 sufficient number of defects
in the crystal, into which holes from the anode penetrate
gystematically, thus always forming new v-centers. In order to
paintain the neutrality of any crystal part, it will be
necessary to assume the original presence of the same amount of
Card 1/2 positive defects as well as an eleatrolytic conductivity.
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ASSOCIATION:

APPROVED FOR RELEASE: 06/14/2000

The latter allows the displacement of defects, The displacement
of the f-cloud is conditioned by the movement of electrons.
Thus, defects (void spots) ave required for dyeing BaTiO
crystals. In such a case, the concentration of such defegts can
be determined on the basis of the maximum color density, by
measuring the absorption coefficient. This is one method by
which the quality of single crystals is determined.. Thus, for
example, it was found that the erystals prepared with F9203
addition according to the method by Remeyki hardly

undergo a color change. This proves their perfection on
micro-structure. There' are 3 figures'and 2 Soviet references.

Leningradskiy gos. pedagogicheskiy institut imeni A. I.Certsema
(Lzningrad Pedagogical State Institute imeni A. I. Gertsen)
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 154 (USSR)

AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT':

Kosman, M.S., Novosel'tsev, V.S,

Some Reguléfities in Breakdown in Semiconductor37

Uch. zap. Leningr. gos. ped. in-ta im, A.I. Gertsena, 1958, Vol 148,
pp 51 - 54

The authors made an experimental study of electrical resistance (Er) in

0. The magnitude of E, increases with a drop in the temperature and
electrical conductivity of the sample. Although the sample is not subject
to electrolysis before breakdown voltages are attained, the formation of
a Cu-"bridge" between the electrodes was observed in the region of both
the electrical and the thermal form of breakdown, In the case of break-
down by square voltage pulses, a delay time of @4 0.1 sec was observed,
This delay time decreases with an increase in the pulse amplitude,

Yu.S. Ryabinkin

1
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29 7300 S0V/58-59-7-15707
Tpanslation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, pp 149 - 150 (USSR)
AUTHORS ¢ Kosman, M.S., Shamro, Z.A. \

R S 4/
TITLE: The Pyro- and Piezo-E.ectric Effecst in Polycrystalline Barium Titanate
PERIODICAL: Uch. zap. Leningr. gos, ped. in-ta im, A.1. Gertsena, 1958, Vol 148,

pp 55 - 57

ABSTRACT': The pyro- and piezo-electric properties of polycrystalline samples of

BaT103 with various degrees of polarization were studied in the 18° to

260°C” temperature range. The samples were polarized at various temperatures »?
ranging from room temperature to temperatures somewhat below the Curie point;
the duration of polarization also varied from sample to sample. As the
temperature varied within the above-mentioned 1imits the charge variation
on the faces of the samples amounted to 10~6 q/cm2, so that it preoved possible
to study the pyro-effect with the aid of a galvanometer. The high capacitance
of the samples made 1t possible to measure the voltage on the faces in an open
circuit, using an electrometer, It was found that the rate of temperaturs
variation, the temperature, the duration of polarization of the given sample,

Card 1/ 3 and the interval of temperature variation all affected the course uf the curve
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The Pyro- and Piezo-Electric Effect in Polycrystalline Barium Titanate

of the pyro-current versus the temperature, When a sample is heated, the current is
opposite to what it is when the sample is cooled; however, the absolute values of the
current are equal in the two cases., The curves of samples polarized at room temperature
exhibit two maxima: a sharply expressed maximum at the Curie point (which is 158°C for

the samples under investigation) and a less pronounced one at ¢=950°C, If such a sample

is cyclically heated and cooled without overstepping the Curie point, all the cycles be-
ginning with the second one repeat themselves (a maximum at 50°C develops only in the L4/
first cycle). Overstepping the Curie point during heating leads to the depolarlzation

of the sample, and when it is subsequently cooled, 1t loses all its pyro- and piezo-

electric properties, If the samples are polarized at temperatures somewhat below the

Curie point, the curves of the pyro-current versus the temperature do not exhibit a

maximum at 50°C. More protracted polarization at these temperatures strongly alters the
properties of the samples: heating such samples at temperatures exceeding the Curie point
(up to 260°C), even for a long period of time, does not lead to complete depolarization,

The residual piezo-modulus reveals a whole spectrum of values that have differing de-
polarization temperatures (depolarization time has practically no effect on the magnitude

of these values)., Different conditions of polarization result in samples with different
piezo-modulus temperature dependences. We may conclude that in BaT103 several ferro-
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electric states exist, which are separated by energy barriers having different perme-
abilities. In addition to polarization connected with ferroelectric properties, the

authors also observed non-ferroelectric "absorption" polarization with hégh relaxation
times and an effective dielectric constant attaining values of 107 to 10

Yu. S .K,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1
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AUTHORS ¢
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2

Kosman, M.S., Nevdachina, V.B.
osmen, ..

50V/58-59-9-20508

The Dielectric Constant of Lead Oxide and its Temperature Dependence

Uch, zap. Leningr, gos. ped, in-ta im, A, I, Gertsena, 1658, Vol 148,
pp 77 - 84

The capacitance of sintered polycrystalline samples of PbO was studied

in the 20° to 400°¢ temperature range. . Measurements webe carried out by
means of the usual bridge methcod and the ballistic-galvanometer method,
This permitted the determinaticn of the effective, as well as the
differential, capacitance of the sample Investigategd. The bridge
measurements were carried out at a frequency of 10° c, and the ballistic
measurements at a discharging time of 7210-12 sec, The diagram of the
capacitance measurements enabled the authors to determine the total amount
of electricity in the polarized sample, as well as the emf of the polariza-
tion (the emf was obtalned by compensating for the ballistie back~thrust),
When PO is heated up, its capacitance remains invariable up to approximate-
ly 200°C, after which it increases slowly at first, then more rapidly. At
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a temperature of 400°C the capacitance, calculated according to the charging voltage,
is about 10 times greater than at room temperature, In the opinion of the authors, the
great rise in capacitance with high temperaturres is caused by absorption processes
occurring in the sample, The authors established that the difference in potentials,
which causes the ballistiec thrusts, decreases with a rise in temperature: a sharp
drop to a magnitude amounting to some percent of the initial value takes place in the
200° to 300°C interval, but the decrease slows down at higher temperatures, The
capacitance calculated according to that low-voltage emf of the polarization which

\ actually causes the ballistic back-thrust, may exceed the value of the effective
capacitance by hundreds of times., It was found that the absorption capacitance amounts
to a few thousand centimeters at 300°C but to tens of thousands of centimeters at 350°C.
The dielectric constants corresponding to these capacitances have magnitudes of the same
order. Polarization studies carried out by tlie self-discharge method, which permits one to
single out the varlous polarization components by means of the variation in the self-
discharge time, also showed that in Pb0 high-voltage polarization changes into low-
voltage polarization at high temperatures, The authors conclude that the high capacitance

f of Pb0 at high temperatures is due to the low-voltage polarization, the emf of which

amounts to, say, 1 to 2 V at 300° to 400°C,

Card 2/2 L. Uvarov
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2
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Kosman, M.S., Gesse, 1.A,

The Electrical Properties of a Mixture of Zinc Oxide and Bismuth Oxide

Uch, zap. Leningr. gos. ped. in-ta im, A.I. Gertsena, 1958, Vol 148,
pp 85 - 0

The dielectric constant (€), the electrical conductivity (&), and the
temperature dependence of 6 were measured in a mixture of Zn0 and BieO .
The distinctive property of this mixture is the high value of € (up to
2,000), as compared with € == 10 in the case of the initial substanges.
The capacitance of the samples was measured at a frequency of ~~10Y c
with the aid of the circuit suggested by M.S. Kosman (RzhFiz, 1959, Nr 2,
3624) . The curve of € versus the concentration of Bis0z exhibits a
maximum which shifts towards the lesser concentrations wgen the roasting
temperature of the samples increases, when the temperature and the
roasting time increase, € increases. It was found that the 6 of Zn0
decreases by 1 to 4 orders of magnitude when Bij03 is added, the minimum
value of 6 being recorded at a 3 to 5% content of Bi 03. The authors

o
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observed a strong dependence of G and its temparature characteristics on the pre-
treatment of the sample (in particular, on the temperature and duration of the pre-
ceding heating, the cooling conditions, and so fourth), They advance the hypothesis
that the effect of temperature treatment on 6 lIs connected with a change in the
content of oxygen in the sample. In the opinion of the authors, the observed parallel
varlation of £ and 6 during heating indicates “hat the high value of £ for the in-

vestigated mixture is due to electronic processes,
L.A, Uvarov
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24,7700 SOV/58-59-7-15740
Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, pp 154 - 155 (USSR)
AUTHORS: . Kosman, M.S., Tazenkov, B.A,

TITLE: Study of the Electrical Conduot.iv:lty'vof Cuprous Oxide

PERIODICAL: Uch, zap, Leningr. gos . ped. in-ta im, A.I. Gertsena, 1958, Vol 148,
pp 191 - 202

c ABSTRACT: The authors studied the electrical conductivity of polycrystalline 0
in a weak electric field in the temperature range from ~150° to 300°¢, */
Especial attention was devoted to the prolonged processes that go by the
name of "aging" and "creep". The samples of Cuy0 were prepared by
oxidizing sheets of electrotechnical Cu over a period cf several days
by atmospheric oxygen in a muffle electric furnace at a temperature of
l,OOOOC. The electrical conductivity was measured by the compensatiocn
method, using probes and electrodes made of graphite and Ag. A photo
effect with a very high relaxation time was observed, which is called
the phosphoric photo effect. At room temperature the relaxation time
of the phosphoric photo effect amounts to years, at -1500C it does not

Card 1/2 exceed a few seconds, and at temperatures above 200°C it does not occur
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at all. The photo effect takes place in the spuctral region from 700 to 900 m M and
exhibits a maximum at a temperature of A 100°C, The current carriers are holes, The
temperature dependence of the electrical conductivity was studied down to a temperature

of —150°C. At low temperatures the activation energy amounts to 0.2 ev and does not
depend on the concentration of impurities. The authors advance the hypothesis that the
temperature dependence of the electrical conductivity at T < 60°C is due to an exponen- */
tial dependence of current-carrier mobility when the carrier concentration remains in-
variable. The phosphoric photo effect 1s considered to be the main cause of the "aging"
and "creep" processes in Cu20 with O > 1076 omm1 . em~1, while surface phenomena play
the decisive role in the case of samples with a lower specific conductivity. A qualitative
explanation of the obtained results is given in terms of a hypothesis concerning the
excitation of the valence electrons of the Cu-lattice ions to phosphoric impurity levels
involving two types of adhesion. The latter are connected with the excess oxygen in the
crystal lattice. The excitation of the electrons to phosphoric levels may be brought
about through the action of lignt, as well as by a thermal means. In this study it has
been demonstrated for the first time that cuprcus oxide is a typical phosphor.

A. Poletayev

Card 2/2
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Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 7, p 160 (USSR)

AUTHORS: . Kosman, M.S., Chistyakova, R,V. \
TITLE: Experimental Study of PhotoconducbivéyRelaxation Times in Cuprous Oxide

PERIODICAL: Uch. zap. Leningr. gos. ped, In-ta im. A.I. Gertsena, 1958, Vol 148,

pp 231 - 236

ABSTRACT: Using the taumeter method, the authors studied the temperature dependence
of photoconductive relaxation times in Cu20 in a range of temperatures ¥4
from room temperature to 300°C. A Kerr zell was used in order to obtain )

square light pulses. The utilization of a "GIS-2" generator made it
possible to vary the duration of light signals within the limits of
2 x 1073 to 2 x 107D sec, as well as to vary the duration of dark inter-
vals, Two components of photoconductivity were observed in Cup0 samples
with a specific resistivity of 3 x 10% ohm < cm: a_short-lived component,
prevailing at room temperaturs, with Ty Ao 2 x 1075 sec, and a long-lived
component, prevalling at raised temperatures, with 77,1 (build-up of
photocurrent) = 8.5 x 10~5 sec and i“gn (fall-off of photocurrent) =
1x 10“u sec at 200°C. The relaxation time of the long-lived component
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displayed an exponential temperature dependence, The extrapolation of the resultant

curves to the region of room temperature ylelded values of 0.8 1.4 x 10-3 sec for

.. AY 200°C a break occurs in the curve depicting the dependence 1g 'L"a(l/'.l‘) . Ina

sample with a specific resistivity of 1 x 103 onm - cm only the short-lived component

of photoconductivity, with T, =3 x 10~5 sec, was observed at 20°C, while at 100°C J(/
the second component was observed, with Tt = 2 x 1073 sec and Ton = 6 x 10-3 seec.

The extrapolation of the curves of lg Uot %l/T) and 1g T ,n(1/T) to the region of room
temperature ylelded T pt =9 X 10'§vsec and T'Qn = (3-6) x 10-2 sec, Only one com-

ponent of photocunductivity, with ¢ = (3 £ 5) x 10-2 sec, was observed in all samples

of Cu20 annealed in a vacuum and having a specific resistivity of 1 ¢ 5 x 105 ohm-cm.

A. Poletayev

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1

(_KOSMAN, M.S.; ABKEVICH, L.I.

Long-time changes of the contact potential and the coenductivity of
gerpanium under the action of light and a perpendicular electric
field. FiZ. tver. tela 1 ne.3:378-387 Mr '59. (MIRA 12:5)

1,leningradskiy pedagegicheskiy institut im. AJI. Gertsena.
(Germanium—EBlectric preperties)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825120011-1"



"PPROVED FOR RELEASE: 06/14/2000

| I EP——

CIA-RDP86-00513R000825120011-1

33682
s/058/61,©co/012,052/08;
AO58/A101

94174 (/093/ G ALK ‘()

AUTHORS ¢ Kosman, M.S., Aleksandrova, M.S.

TITIE: Photoelectric effects near electredes cn zingG oxide

PERIODICAL:  Referativnyy shurnal. Fizika, no. 12, 1961, 375, abstract 198420
(sb, statey po matem. 4 fiz. Orenburg, 1961, 233 - 238)

ntered polycrystalline Zn0 specimens with

TEXT: . Photoelectric effects in sl
ding

specific resistance ( )’RJJ102§103 ohm - cm were studled by the method of recor
probe characteristics, The relative variestion of P with lighting differs for
different sections of the same specimen but is not associated with specimen inhe-
mogeneity. The change in form of the probhe characteristlies incident te lighting
dépends strongly on the wavelength of the incident light and on the polarity of
the applied voltage. The greatest changes of ¢ take place at the cathode, The
observed effects can be explained by asswning that a deeply-penetrating space
charge arises near semiconductor electrodes, a charge that distorts the jistrikbu-
tion of potential. The action of light reduces to dissipation of the space

Card 1/2
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Photoelectric effects . .. A05B/A101

charge. The penetration depth of the space charge amoun*s tc 1 - 2 mm.

M. Lyatin _—’T/
[Abstracter's note: Complete translation]

Card 2/2
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9. 1o (als //37) , BO06/B056
AUTHORS: Kosman, M. S. and Izvozchikov, V. A.

e P e e
TITLE: Photoelectric coloring of lead oxide

PERIODICAL: TFizika tverdecgo tela, v. 3, no. 1, 1961, 119-122

TEXT: The authors report on an effvct discovered by thems the photo-
electric coloring of polycrystalline PtO. This effect occurs only if the
PbO specimen is also subjected tec an electric field during exposure. From \7§
Pb0O powder, more than 100 specimens were pressed and thermally activated.
X-ray examinaticns shewed that red PbO has a distorted lattice, and that
lines exist, which must be ascribed tc yellow PbO. A ncticeable coloring
(blue coloring of red Pb0 and green ccloring of yellow Pu0) could be ob-
served at an average electric field strength of 103 v/cm. Coloring cuuld
be observed at inhomogeneities and defects cn the exposed parts of the
specimen. Intensity and extent of coloring increased with increasing E
and light intensity. Specimens exposad to monochromatic light displayed e
noticeable coloring only at wavelengths, at which the photocurrent was
comparatively stirong (436, 546, 579 mH). The character cf the colering

Card 1/4
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Photoelectric coloring of lead oxide B006/B0O56

was independent of the electrcde material, but its position depended on
the electrode shape. Blue coloring occurred nearly on equipotential sur-
faces, and was most intensive at plaszes of maximum E. A narrow {up to

10‘2cm) region round the cathode remained uncolored. The specimens, which
at first were cinnamon-brown, showaed apart from the blue coloring, also red
coloring near the anode in the form of streamers slong the field lines.
The colorings turned cut to be rather stable at room temperature, but when
heated to 200 - 3009C, they could guickly be removed. Along with the
ccloring, alsc the temperature dependence of electrical conductivity
changed. At a moderately high E, the photocurrent dropped at the begiming
of coloring, and conductivity decreased. Colering alsc changed the
optical propertics of the specimen, which was detected when studying the
reflection spectras in the visible range. With coloring, the reflection
coefficient decreased, and photosensitivity in the visible decreased by
40-60%. Moisture produced a considerable effect upon electrical properties
and celorability. Adsorption of water vapor caused an increase of dark
conductivity and a consideratle decrease of photosensitivity. These
specimens were, however, easily and intensively colorable. Well dried

Card 2/4
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specimens had good photosensitivity and were hardly colorable. Thoroughly
dried specimens were highly photosensitive and could hardly be colored.

Liquid water produced another effect. Under a drop of distilled water, the
blue color vanished and reddening occurred, whereas the remaining part of

the specimen became deep blue. The process of Pb0 coloring is analogons

to the occurrence of F-centers in alkali-halide crystals and of latent-

image centers in silver halides. In alternating fields no coloring occurs.
Water vapor diminishes the number of centers and the lifetime of minerity
carriers. A further investigation ¢f these effects is of importance for

the study of the intrinsic photoeffect, of the aging of photoresistors, and

of the photodisintegration of semiconductors. The authors thank ,
A. N. Terenin for interest, and A. R. Regel', E. V. Bursian, and /xi
B. A. Tazenkov for discussions. Ye. K. Putseyko is mentioned. There are

2 figures and 15 réferences: 7T Soviet-bloc and 5 non-Soviet-bloc.

ASSOCIATION: Leningradskiy gosudarstvennyy pedagogicheskiy institut im.

A. I. Gertsena (Leningrad State Pedagogical Institute imeni
A. I. Gertsen)
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SUBMITTED: February 18, 1960 (initially)
' June 18, 1960 (after revision)
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Gurrent oscillations arising in silicon at high pulse voltages.
Fiz, tver. tela 3 no,8:2504-2506 &g '€1. (MIRA 14:8)

1. leningradskiy gosudarsitvennyy pedagogicheskly institut im,
A,I, Gertsena. :
(Silicon)
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AUTHORS : Kosman, M. Sey and Gorodetskiy, S. M.

TITLE: Long-time variations in the contact potential of certain

metals undeT the action of light

PERIODICAL: Fizika sverdogo tela, V. 3, no. 11, 1961, 33473353

TEXT: The authors used an arrangement (Fig. 1) similar to one used in

previous investigations (Ref. 4: . S. Kosman, 1. 1. Abkevich. FIT, 1,
DAN SSSR, 127, 1199, 1959) %o measure

378, 19593 Ref. 5: I. I. Abkevich.

the contact potentials of the pure (99.99 %) metals Al, Mg and Zn. The
arrangement is descrived in detail. The specimens weTe polycrystalline

plates of 20-6+1 mm’ stuck on o a dielectric backing with epoxy glue.

Their surfaces were treated in different ways: polished, etched, exposed ﬁ///
to the air or heated in air for different periods. The conditions were —
such that the experiments were reproducible within the limits of error.

The absolute error in vo
1ight intensity 5 %, and of
all specimens showed an increa

card 1454%/

.10-4 v, in measurement of
After illumination
In one caseé the

ltage measurerment was 5
1llumination {ime O.1 sec.
ged eleciron work function.
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Long-time variations in th
contact potential had varied by 0.5 v; after i{llumination 8 relaxation
jts initial value V///

obgerved: the contact potentiul reached

(some minutes to some hours). The change in

effect could be
me after jllumination —

only after 2 certain time
contact potential AVk as a function of the lapse of ti

=A-Blogt. The constants A and B depend on the

he metal, the atmosphere, the 1ight intensity and the

This law does not hold for high or low t values.

The resulis were compared for geveral differently—treated gpecimens and

the times tp, i,e, the sections of the abscissa betlween origin and ‘ne

intersection of the curves Avk==logt ware measured. The shape of these

ve highly dependent on the humidity of the atmosphere:
1 cases the curves were

dity, the gmaller was tp. In al
th of the {11lumination. OVy» 10 gec after

jon of i{1lumination intensity:

ijs described by Av,

surface treatment of ¢
41lumination period.

curves was found to

the higher the humi

jndependent of the waveleng

jllumination, was found to be 8 funct

(Avk)1o==CI. (ANk)1O denotes the deviation of the contact potential from
¢ a constant depending on jllumination

jts equilibrium after 10 8€C,
period and wavelength. This 1aw holds for all wavelengths and all
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:41lumination periods. A comparison vetwaen these experimental resulis and
various theories ghows that the theory putforward vy R. H. Kingston and

A. L. McWhorter (Phys. Rev. 103, 534, 1956) and that by Abkevich

(Ref. 5) agree' well. The quantity D= xn kv/sec = pJ, which is proportional
4o the electron flux reaching the oxyde coating of the metal, is, at any
jnitial moment, proportional to ANB go that Avkaﬂ-—ﬂc , ¢ being the
capacitance metal - slow traps and q the electron chargej a and p are
constants. If 7 denotes the relaxation time of the free glow states,

-ka==(AVk)° e-t/1, where ‘1= (2 —10)'103 gec. For the action of adsorbed ﬂ//

—

water molecules the following is assumed: The dipole molecules are
adsorbed on positively charged surface aites and are blocking traps with
relatively high relaxation times. Due to this, the 8alow-irap distribution
is changed and also the time dependence of the contact potential. There
are 4 figures and 17 references: 10 Soviet and 7 non-Soviet. The four
most recent references {o BEnglish-language publications read as follows:

R. H. Kingston, A. L. McWhorter. Phys. Rev. 103, 534, 19564 W. Brattain,

7. Bardeen. Bell. Syst.. Techn. Jey 321 1 1953; S. R. Morrison. Sem. Surf-Phys.
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Philadelphia, 1957; G. W. Pratt, H. H. Kolm. Sem. Surf. Phys. Philadelphia, /
1957.

ASSOCIATION: Leningradskiy pedagogicheskiy institut im. A. I. Gertsena
(Leningrad Pedagogical Institute imeni A. I. Gertsen)

SUBMITTED : July 4, 1961

Fig. 1. Experimental arrangement. Legend: CBOW - light source (hydrogen
lamp of type CBQW-250-3 (SVDSh-250-3)), C§-4 (SF-4) spectrophotometer,

Jl - quartz lens, UB3 and N3 - aluminum mirrors, I - galvanometer, 3M-10
(26-10) andio-frequenoy oscillator, ¥¢ - amplifier, 30-7 (E0-7) oscilloscope,
P, BT, BN manometers, CJl-steel tape, fAYC - cathode follower, 3!41 5 -

electromagnets, 3 - platinum plate, 0 - 0' positions of specimen,

T - potentiometer, 5@1, 6&2 - filter blocks, €3 - catch.

T T T
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